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Abstract
The transmission of the coronavirus and possible routes of infection are still unclear. The most common routes 
of infection in humans are direct transmission through respiratory droplets and salivа when coughing or sneezing 
and indirect transmission through contaminated surfaces. Most of the infected people after the incubation period 
have clinical manifestations with mild or moderate respiratory tract infections (RTIs). Physician of dental medicine 
performs aerosol procedures which transmit the virus directly from healthy people. Oral fluids, blood, conjunctiva, 
nasal, and oral mucosa are also a source of infection, so they are highly exposed to the virus, much more than other 
medical staff and therefore it is crucial to establish appropriate protocols and prevention strategies. Under conditions 
of a declared global pandemic, dentists are advised to stop their work of all cases that are not urgent. If the dental 
office is one of those that provide the necessary and urgent medical attention, it is necessary to strictly implement 
control measures to prevent infection. The basic protocols for the operation of the dental offices have been published 
by the Dental Chamber of Macedonia and they are recommendations regarding the procedures for the maintenance 
of the hygiene of the medical staff and the working space. Recent experience has shown that dental health-care 
services are often neglected and inadequately treated in epidemics. Dental workers are particularly exposed to RTIs 
due to their specific field and mode of operation, so the current experience will prepare them for future challenges.
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Introduction
SARS-CoV-2 is a zoonosis virus that causes 
illness named “novel coronavirus-infected pneumonia” 
(NCIP), COVID-19 which the WHO declared as a global 
pandemic on March 12, 2020 [1], [2]. The virus belongs 
to the family Coronaviridae of the Nidovirales order and 
is a non-segmented positive-sense RNA virus [3]. The 
SARS-CoV-2 (formerly 2019-nCoV) virus, discovered in 
Wuhan (China), according to phylogenetic analyzes of 
the viral genome, falls into the genus beta-coronavirus, 
subgenus Sarbecovirus. 2019-nCoV was more similar 
to two bat-derived coronavirus strains, bat-SL-CoVZC45 
and bat-SL-CoVZXC21, than to known human-infecting 
coronaviruses [4]. Phylogenetic relationship to RaTG13 
is very close which provides evidence that it may have 
originated in bats [5]. The sequence of the genomic 
nucleotide discovered in the Rhinolophus affinis bat 
(Bat SARr-CoV RaTG13) in the Yunnan region of China 
is 96.2% identical to the SARS-CoV-2, indicatеd that 
the natural host of the virus may be the bat [6].
The SARS-CoV-2 which includes 
coronaviruses is discovered in humans, bats, and other 
wild animals [7], [8]. It has the typical appearance of 
“protein spines” on the membrane and is composed of 
polyproteins, nucleoproteins, and membrane proteins 
such as polymerases, proteases, helixes, and other 
accessory proteins (Figure 1).
Тwo types of the SARS-CoV-2 major L (70%) 
and minor S (30%) were defined, and although the L 
type was derived from the S type, L is more prevalent, 
has a higher transmission rate and might be more 
aggressive than the S type due to the potentially higher 
transmission and replication rates [9]. The S-protein 
of the virus introduced into the human body binds to 
the host receptor, the so-called angiotensin-converting 
enzyme 2 (ACE-2), enters the target non-immune cells 
of the respiratory tract, intestinal epithelial, endothelial, 
kidney cells, cerebral neurons, and immune cells 
such as alveolar monocytes and macrophages. The 
pronounced affinity between the virus and the receptors 
indicates that populations with higher ACE-2 expression 
are more susceptible to the virus [10]. The symptoms of 
COVID-19 infection appear after the incubation period 
as systemic and respiratory disorders dependent on the 
age and status of the patient’s immune system [11]. A 
recent study showed median incubation period 4 days, 
median age 47 years and fever and cough presented 
as most common symptoms [5].
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The present study aimed to present a general 
characteristics and specifics of the novel SARS-CoV-2 
infection in the dental practice.
virus in oral, anal swabs, and blood samples provides 
cautionary warning that SARS-CoV-2 from the infected 
patients can potentially shed thе pathogen through 
respiratory, fecal–oral, or body fluid routes [15].
The virus is present in aerosols for up to 3 
h after emission and has been identified on surface 
such as cardboard after 24 h, plastic and steel after 
2–3 days [16]. Examination of the stability of the virus 
on contaminated surfaces in experimental conditions 
showed a large decrease in titer and viability (from 103.7 
to 100.6 TCID50/ml/medium) after 72 h on plastic and 
48 h on stainless steel (Table 1). Unlike previous forms 
of coronavirus, asymptomatic individuals infected with 
COVID-19 can transmit the infection through aerosols 
and objects without becoming ill or before developing 
symptoms of the disease, which may explain the 
pandemic course of the infection [17].
Several factors affect how long the virus can 
survive in the air, most notably the size of the droplets 
as well as some external influences. Large drops quickly 
fall to the surface, while smaller ones can stay in the air 
for a while, and air movement and ventilation can reduce 
their concentration and remove them from the room. To 
determine the distribution of SARS-CoV-2 in hospital 
wards in Wuhan, China, a study testing the air and 
surface samples showed contamination was greater in 
intensive care units than general wards, and the virus 
was widely distributed on floors, computer mice, trash 
cans, and sickbed handrails and was detected in air ≈4 
m from patients [18]. The presence of the virus on the 
protective equipment of the medical staff was lower, 
but it was also present on the sleeves, gloves, and 
masks, which indicates the need for proper removal 
of medical protective equipment from medical facilities 
and disinfection [19]. Although the exact mode of entry 
of the virus into the human body is not yet known, the 
mechanism is thought to be similar to that of SARS-
CoV, where the first target cells are the receptors on 
the epithelial cells of the salivary ducts [20]. The upper 
respiratory tract is covered by the epithelial cells which 
possess the receptors in large numbers, and once they 
enter the human body, the virus binds to them [21].
Clinical manifestations of COVID-19
The mean incubation or the asymptomatic 
period in infected persons usually lasts 3–9 days 
after the infection, but in some cases the symptoms 
appear after 24 days [22]. It is estimated that about 
44% of transmission оf infection occurred before any 
Table 1: Medium survival time of the virus on different 
surfaces
Surface Objects Survival time
Metal Door handles, cutlery, jewelry 3 days
Plastic Bottle, buttons, doorknob, seats 2–3 days
Glass Window, cup, mirror 4–5 days
Paper Books, newspaper 5 days
Wood furniture, parquet 4 days
Food Fruit and vegetables There is no presence
Water Bottled, tap There is no presence
Transmission of SARS-CoV-2
Transmission of the SARS-CoV-2 and possible 
routes of infection are still unclear. The most common 
routes of infection are a direct transmission from human 
to human through respiratory droplets and salivа 
(Figure 2), when coughing or sneezing, transmitting the 
virus from person to person and contact transmission 
when in contact with the oral, nasal, and ocular mucous 
membranes [12], [13]. Indirect contact transmission 
is made possible through contaminated surfaces 
(metal, glass, and plastic) on which the virus can 
remain for several days, and they may be transferred 
to the hands of the patients and health-care providers. 
Various environmental factors such as temperature, 
humidity, ventilation, and virus amount influence this 
type of transmission [14]. Serological detection of the 
Figure 1: SARS-CoV 2 Structure. (Adapted by: Cascella M, Rajnik M, 
Cuomo A, et al. Features, Evaluation and Treatment Coronavirus 
(COVID-19). StatPearls Publishing; 2020. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK554776/.)
Figure 2: Drivers of transmission of coronavirus (COVID-19) 
infection consist of short-range, large-droplet transmission (>5 µm 
in diameter, traveling <1 m); close, unprotected, direct contact; and 
indirect contact with contaminated surfaces (Adapted by: Cancer 
cytopathology. 2020;128(5):309-316)
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symptom arоse [23]. Clinical manifestations are from 
asymptomatic to fatal pneumonia, and COVID-19 is 
now classified in four levels based on the severity of 
symptoms: Mild, moderate, severe, and critical [24]. 
Most of the infected persons have a mild clinical 
presentation with moderate respiratory symptoms such 
as fever, dry cough, and fatigue, while rhinorrhea, nasal 
congestion, sore throat, or myalgia are less common. 
Occasionally, non-respiratory symptoms such as 
palpitation, diarrhea, or headache precede respiratory 
symptoms [25]. Symptoms of developing a severe 
clinical picture include shortness of breath, persistent 
chest pain, or pressure, and livid color of the lips or face, 
and these individuals need to be treated in a hospital 
facilities [26]. In some severe cases, the disease rapidly 
progressed to acute respiratory distress syndrome, 
septic shock, refractory metabolic acidosis, and 
coagulation disorder, eventually leading to death [27]. 
Complications such as pneumonia, hypoxia, secondary 
infection, multiple organ failure with thromboembolism, 
gastrointestinal (GI) bleeding, polyneuropathy, and 
myopathy were the cause of prolonged hospitalization 
or the fatal outcome of the disease. In these individuals, 
the laboratory findings showed high erythrocytes 
count аnd sedimentation rate, higher D-dimers and 
prothrombin time, leucopenia, and lymphopenia 
in the peripheral blood flow [28]. Middle-aged and 
elderly patients with underlying chronic diseases 
are susceptible to respiratory failure and may have a 
poorer prognosis [29]. Hypertension, cardiovascular 
diseases, diabetes, chronic respiratory diseases, or 
malignancy are common comorbidities and risk factors 
for developing a more severe form of COVID-19 [30].
Diagnostics and therapy of COVID-19
Diagnostics of the disease is made by 
collecting a sample swab from the respiratory tract. 
A nasopharyngeal swab is best for detecting the 
virus RNA using a reversible polymer chain reaction 
(RT-PCR), and an oropharyngeal or nasal sample 
can also be used. At least 11 nucleic-acid-based 
methods and eight antibody detection kits have been 
approved in China by the National Medical Products 
Administration (NMPA) for detecting SARS-CoV-2 [31]. 
However, RT-PCR is the most predominantly used 
method for diagnosing COVID-19 using the upper or 
lower respiratory samples. The United States Centers 
for Disease Control and Prevention (CDC) uses a 
one-step real time RT-PCR (rRT-PCR) assay, which 
provides quantitative information on viral loads, to 
detect the presence of SARS-CoV-2 [32]. Тhe ECDC 
(European Centre for Disease Prevention and Control) 
and the WHO (World Health Organization) recommend 
diagnosing the disease with a molecular test that 
detects the virus, but to expand the testing capacity, 
the use of rapid antigen tests has been approved [33]. 
The decision if someone should be tested is based 
on clinical and epidemiological data, PCR testing 
of asymptomatic or mildly symptomatic contacts is 
considered for individuals who have had contact with a 
COVID-19 [34].
There is still no specific therapy or vaccine to 
protect against the disease, and people with severe 
clinical symptoms use many drugs, the effectiveness of 
which has not yet been clinically proven. The method 
of physical distancing and isolation to avoid direct 
interpersonal contacts, the use of protective masks 
and disposable gloves seems to be the only effective 
measure to prevent the spread of the disease and the 
possibility of so-called flattening of the epidemiological 
curve.
SARS-CoV-2 Infection in the Dental 
Practice
Infection routes
The presence of the virus in high concentrations 
in the saliva of infected individuals is the cause of possible 
direct human-to-human transmission of the infection, but 
further contact with blood and other body fluids possess 
an additional risk of transmission. Dentists and other 
health-care providers who perform aerosol procedures 
can transmit the virus directly from healthy people or 
people who have not yet developed symptoms [8]. Dental 
aerosols are created from dental rotary instruments and 
ultrasound instruments, so droplets sprayed into the air 
and can contaminate the clinical environment and this 
is most important concern in dental clinics [35]. The 
heavier particles (>50 µm) of the aerosols quickly fall 
onto the surface, while the lighter ones remain present 
in the air for a longer time, could be inhaled and cause 
COVID-19 infection during dental intervention itself 
(Figure 3). Oral fluids, blood, conjunctiva, nasal, and oral 
mucosa are also source of infection in both modes of 
transmission not only through droplets or aerosols that 
contain the virus when people speak or cough without 
the masks but also through contaminated instruments 
and surfaces in the office [21]. In its report, American 
Dental Organization (ADA) points out that dental workers 
are highly exposed to the virus, much more than other 
Figure 3: Transmission of the virus in dental practice (Adapted by: Int 
J Oral Sci 2020;12(1):9. DOI: 10.1038/s41368-020-0075-9)
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medical staff and general practitioners, and therefore it is 
crucial to establish appropriate protocols and prevention 
strategies. ADA Interim Guidance for Management of 
Emergency and Urgent Dental Care use algorithms 
presenting interim guidance for triaging, screening, and 
minimizing transmission risks during the time of COVID-
19 pandemic, by the latest recommendations from 
health-care agencies [36].
Infection control and prevention in 
dentistry
Under conditions of a declared global pandemic, 
dentists around the world were advised to stop their 
regular work in the practice for all cases that are not 
urgent (conservative and surgical) for at least few weeks 
or as long as there is a risk. It was also necessary to 
stop not only the work of dental laboratories but also the 
Faculties of Dental Medicine, because students are a 
population that due to its exposure and wide range of 
social contacts can be a potential source of infection. The 
reasons for taking these measures are primarily not only 
the high exposure of dental workers to the SARS-CoV-2 
due to the nature of the work itself but also the possibility 
of contamination, transfer, and spread of infection in 
dental offices [37], [38]. According to Occupational Safety 
and Health Administration methodology, which evaluates 
data on workers exposure risk levels, dental practitioners 
routinely perform several aerosol-generating procedures 
exposing both clinicians and patient to the risk of 
infection [39]. Producing and inhalation of the saliva 
aerosols by infected patients can be considered as virus 
transmission route, which implicate the importance of 
making dental practice safe from such risks [40].
If the dental office is one of those that provide the 
necessary and urgent medical attention, it is necessary to 
strictly implement control measures to prevent infection. 
The first contact with the patient should be by telephone, 
video conference, or text message so that the most 
appropriate screening and triage can be performed. If 
more patients are admitted to the office during a day, 
it is necessary to provide sufficient time between each 
intervention for ventilation and disinfection, and the 
therapeutic procedures that create aerosols should be 
scheduled at the end of working hours and performed 
with the least necessary assistance staff. Health-care 
providers who have had close and prolonged contact 
with infected patients at a health facility should undergo 
testing for even mild symptoms of the disease, along 
with supporting staff [41].
The first step before admitting patients should 
always be to measure the body temperature with a non-
contact thermometer on the forehead and then conduct 
an epidemiological screening survey with a questionnaire. 
The questions refer to the possible presence of fever in the 
past 14 days, the presence of respiratory symptoms such 
as coughing and shortness of breath and epidemiological 
issues for trips to risky areas, contact with sick or suspicious 
persons, etc. If the patient answers all the questions in 
the negative and has a body temperature lower than 
37.5 degrees, the dentist can treat him by applying all the 
necessary protection measures. The basic protocols for 
the operation of the dental offices during the pandemic 
in Republic of Macedonia have been published by the 
Dental Chamber of Macedonia (March 14, 2020) and they 
were recommendations regarding the procedures for the 
maintenance of the hygiene of the medical staff and the 
working space [42]. As a result of the exceptional effort and 
intensive communication between the Dental Chamber 
of Macedonia, Тhe Ministry of Health of Republic of 
Macedonia and the Commission for Infectious Diseases, 
a decision was made to re-adapt the dental health system 
for its maximum functioning in emergency conditions 
and epidemics. The Chamber also defines the “List of 
Emergency Dental Procedures” for all citizens to have had 
access to the necessary and urgent dental service care.
Working with Suspect Case, Probable 
Case, and Confirmed Case of COVID-19
All suspected, probable, and confirmed cases of 
COVID-19 in Republic of Macedonia should be treated in 
the COVID center at St Panteleymon University Dental 
Clinic, Republic of Macedonia. No First patients were 
already treated in the specialized center, they were all 
without any symptoms of the disease, diagnosed and sent 
in to the home self-isolation. The therapeutic procedures 
were according the protocols with taking care of all the 
preventive and after treatment procedures. COVID-19 
positive or suspected patients were treated yet, but working 
protocols and guidance for working of the dental offices 
are according recommendations by Dental Chamber of 
Macedonia, considering the WHO recommendation for 
personal protective equipment (PPE) when working with 
aerosol-generating procedures and treatments [43].
Protocols for Patients Requiring 
Emergency Intervention
Patients in the dental office should be admitted 
after screening and an epidemiological questionnaire and 
consent. To reduce the possibility of virus transmission, it 
is necessary to avoid interventions that create aerosols 
and use cofferdam whenever necessary, because it 
allows a significant reduction in aerosol transmission up 
to 70% [44]. Patients need to perform hand washing with 
soap and disinfection with an alcohol-based product over 
60% or with disinfectant tissues [45]. The presence of 
high concentrations of the virus in saliva can be reduced, 
though not eliminated [46]. Preoperational rinse of the 
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oral cavity with antimicrobial solution (1% Hydrogen 
peroxide or 0.2% Povidone-iodine) is suggested protocol 
before each dental intervention [47].
PPE
All patients have to be treated with high alert as 
signs and symptoms may not appear at early infected 
cases. The operator and other dental staff in the dental 
office must use additional PPE when working with 
each patient, and these are usually protective coats or 
disposable gowns. Particular attention should be paid 
to the protection of the face and head, disposable hats, 
goggles, shields for protection of the face, disposable 
filtering face masks-aspirators FFP3 (or FFP2 and 
FFP1) masks, N-95 masks and disposable protective 
gloves are necessary to wear (Figure 4). Research has 
shown the possibility of infecting health-care personnel 
due to improper disposal of PPE [48].
Clinical Protocols
Restrictions of all aerosol procedures for pain 
relieve and infection control are highly recommended. 
When a patient is diagnosed with caries leading to 
irreversible pulpitis, a condition accompanied by 
severe and intense pain, after the application of 
local anesthesia it is necessary to place a rubber 
dam and possibly use chemical-mechanical means 
to evacuate the carious mass and devitalize the 
pulp [49]. However, if there is a need for use of rotating 
instruments for trepanation of the tooth, it is advisable 
to use аnti-retraction high-speed dental handpiece 
to reduce the backflow with an anti-return valve that 
can prevent aspiration and return of debris and liquids 
that are created during the procedure [50]. The use 
of inappropriate techniques and instruments during 
interventions can lead to additional bacterial and viral 
contamination of the air and hose of the dental unit 
and thus the possibility of causing a cross-infection. 
Standard saliva aspiration systems can be clogged, 
so it is recommended to use intra/extra-oral suctions 
evacuators with a larger volume [51].
As the most common X-ray technique, small 
retroalveolar imaging may stimulate increased salivary 
secretion and cough, and it is therefore recommended 
that extraoral imaging (panoramic radiography or 
Cone-Beam Computed Tomography) be performed 
whenever possible [52]. Special attention should 
be paid to the auxiliary and waiting rooms where 
patients can disperse infectious material by coughing 
or sneezing. It is necessary to remove all newspapers 
and similar contents and regularly disinfect all surfaces, 
by placing alcohol-based disinfectants in clearly visible 
places and the availability of masks to protect patients. 
Air ventilation systems in the workplace should be 
disinfected more often than usual [53]. Rooms with 
natural ventilation should be ventilated frequently and 
regularly, and a negative air pressure system should be 
used in operating rooms.
Disinfectants in the Dental Offices
Due to the already proven presence of human 
coronaviruses on the instruments and objects around 
the room at room temperature for several days, taking 
the most appropriate strict disinfection measures is 
inevitable during and after daily work in the offices. 
Water and detergents in combination with common 
disinfectants should be used to clean operationale 
and areas at high risk for the presence of the virus 
with 0.05% Sodium Hypochlorite diluted with water 
(1 g/L) [54]. For disinfection of smaller areas, 70% 
Ethanol (Ethyl alcohol) can be used, which after 
1 min of exposure showed a significant reduction in 
the vitality of coronaviruses and the effect on SARS-
CoV-2 is assumed to be similar [54]. Ethyl alcohol 
(78–95%), 2-propanol (70–100%), a combination of 
45% 2-propanol with 30% 1-propanol, glutaraldehyde 
Figure 4: Personal protective equipment at the St Panteleymon 
University Dental Clinic, Skopje, Republic of Macedonia
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(0.5-2.5%), formaldehyde (0.7–1%), and Povidone-
iodine (0.23–7.5%) eliminate virus infectivity by 4 log 
or more [55]. Hydrogen peroxide (hydrogen) shows 
effect at a concentration of 0.5% and an exposure 
period of 1 min [56]. Use of Class B autoclave to 
sterilize all instrument including high-speed hand 
pieces with spore tests at least one weekly is highly 
recommended [54]. Decontamination of the hands 
of health personnel is of great importance and the 
recommendation is to perform it with alcoholic wipes 
(80% Ethanol or 75% 2-propanol) immediately after 
removing the gloves [57].
Management of Medical Waste and 
Disposable Protective Equipment
Instruments and disposable items should 
be recycled, cleaned, sterilized, and properly stored 
following the disinfection and sterilization procedures 
of dental instruments [58]. Medical and domestic waste 
generated by the treatment of patients with suspected or 
confirmed COVID-19 infection is considered contagious 
medical waste to which special protocols prescribed by 
the competent institutions.
Conclusion
Recent experience has shown that dental 
health-care services are often neglected and 
inadequately treated in situations when such or similar 
epidemics occur. State institutions and relevant public 
health organizations should seriously consider finding 
ways to respond appropriately and promptly, primarily 
to the form in which dental health care will have to 
meet the challenges of these times. There is some 
uncertainty in all other segments of social action as the 
world encounters this new pathogen, potentially lethal 
and with a unique way of inter-personal transmission. 
We are still faced with unknown regarding immune 
response, origin, disease dynamics, and therapy. What 
is undoubtedly of great importance is the protection and 
strengthening of health systems and health workers 
at all levels, because they are at the forefront of the 
fight, and preserving their health is of great importance. 
Dental workers are particularly exposed to respiratory 
infections due to their specific field and mode of 
operation, and understanding routes of transmission of 
COVID-19 may have positive outcome in prevention of 
the infection. Current experiences will raise the level of 
readiness, reduce the risk and enable future challenges 
to be addressed as quickly as possible with minimal 
losses in material and human resources.
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